Mechanisms of protein kinase D activation in response to P2Y(2) and P2X7 receptors in primary astrocytes.
Protein kinase D (PKD) is a family of serine/threonine kinases that can be activated by many stimuli via protein kinase C in a variety of cells. This is the first report where PKD activation and localization is studied in glial cells. Herein, we demonstrate that P2Y(2) and P2X7 receptor stimulation of primary rat cerebellar astrocytes rapidly increases PKD1/2 phosphorylation and activity. P2Y(2) receptor response evokes a PKD1/2 activation that is dependent on a pertussis toxin-insensitive G protein, phospholipase C (PLC)-mediated generation of diacylglycerol, and protein kinase C. This mechanism is similar to the one described for other G-protein coupled receptors. In contrast, the way the ionotropic P2X7 receptor activates PKD1/2 is significantly different. Importantly, this response is not dependent on calcium entry, but depends on the activity of several phospholipases, including phosphoinositide-phospholipase C (PI-PLC), phosphatidylcholine-phospholipase C (PC-PLC) and also phospholipase D (PLD). Immunoblot and confocal microscopy analysis show that PKD1/2 activation by nucleotides is transient. The active kinase first moves to and concentrates in certain plasma membrane domains. Then, phosphorylated-PKD1/2 translocates to intracellular vesicles, where it remains active. All together, our results open the perspective of PKD1/2 being involved in many physiological functions where nucleotides play important roles not only in astrocytes but in other cell types bearing these receptors.